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碍在 2 型糖尿病相关干眼症的作用及相关影响因素。 
方法：本研究为前瞻性的病例对照研究。选择 2015 年 3 月至 2016 年 4 月
在厦门大学附属厦门眼科中心就诊的 99 例(198 只眼)2 型糖尿病患者,其中男 47
例 94 只眼(47.5%)，女 52 例 104 只眼(52.5%)，年龄范围 40～77 岁，平均年龄
59.72±6.05 岁，根据眼部症状轻重与糖化血红蛋白水平、糖尿病病程、糖尿病视
网膜病变程度进行分组。同时收集年龄、性别相匹配的 40 例(80 只眼)正常人群，
其中男 21 例 42 只眼(52.5%)，女 19 例 38 只眼(47.5%)，年龄范围 40～77 岁，
平均年龄 59.72±6.05 岁；55 例(110 只眼)非糖尿病干眼患者，其中男性 25 例 50
只眼(45.5%),女性 30例 60只眼(54.5%)，年龄范围 41～68岁，平均年龄 58.69±7.02
岁作为对照组。对每位入选者均进行以下检查：眼表疾病指数评估(Ocular surface 
disease index，OSDI)，脂质层厚度(Lipid layer thickness，LLT)，泪膜破裂时间(Tear 
film breakup time，BUT)，角膜荧光素染色(Corneal fluorescein staining，FL)，泪
液分泌试验(Schirmer I test，SIT)以及睑缘异常体征、睑板腺口堵塞数量、睑板







(P<0.001)。为进一步研究睑板腺在 2 型糖尿病干眼症发病中的作用，我们将 2
型糖尿病患者分为血糖控制较好非干眼组(HbA1c<7%, OSDI<13)，血糖控制较差
非干眼组 (HbA1c≥7%, OSDI<13) ，血糖控制较好干眼组 (7%≤HbA1c<9%, 
OSDI≥13)，血糖控制一般干眼组(HbA1c<7%, OSDI≥13)，血糖控制差干眼组


















































Aim of the study: To study the characteristics of tear and meibomian gland in  
type 2 diabetic and characterize meibomian gland dysfunction in the pathogenesis of 
dry eye in type 2 diabetic. 
Methodology : This study is a prospective and case-control study of 198 eyes of  
99 type 2 diabetic patients,they were divided into groups according to the severity of 
ocular symptoms and the level of glycosylated hemoglobin, diabetic duration and 
diabetic retinopathy. Another 160 eyes of 80 normal persons and 220 eyes of 110 
nondiabetic patients with dry eye served as the control group. Every patient was 
examined with the following clinical tests and responded to questionnaire to identify 
their ocular surface disease index(OSDI), tear film breakup time(BUT), corneal 
fluorescein staining(FL), Schirmer I test(SIT), lipid layer thickness(LLT); Lid margin 
abnormality score, meibomian gland dropout degree(meiboscore), meibum 
expression assessment and meibomian gland yielding secretion score.  
Principal Findings : Compared with the normal group, OSDI and corneal 
fluorescein staining score of type 2 diabetic group were significantly higher, BUT 
their tear volumes,the tear BUT and lipid layer thickness were very much decreased 
whereas four meibomian gland parameters were significantly increased（P<0.001）. In 
contrast, relative to the nondiabetic dry eye group , the tear secretion volumes in type 
2 diabetic group did not decrease; while their tear BUT, corneal fluorescein staining 
score and lipid layer thickness significantly decreased. Four meibomian gland 
parameters in the type 2 diabetic group were significantly higher than in the normal 
population and nondiabetic dry eye group. All meibomian gland parameters were 
positively associated with glycosylated hemoglobin levels (P<0.001) in type 2 
diabetes patients. Even though patients that were under good metabolic control and 
had normal tear volume, their meibomian gland morphology and function were 
abnormal. However in the patients with poor glycemic control, both the tear volume 
significantly and the conditions of meibomian gland were significantly worse. 
Besides ,the declines in diabetes patients’ tear and meibomian gland parameters very 
significantly correlated with the disease course of the disease and Diabetic 















gland have been changed in no-diabetes retinopathy group. 
Conclusions: Type 2 diabetes patients had more severe ocular surface symptoms 
than nondiabetic patients.The ocular surface symptoms were very related to the level 
of glycosylated hemoglobin. In patients with good metabolic control, their 
meibomian gland morphology and function was abnormal BUT they had no aqueous 
tear volume deficiency. Meibomian gland dysfunction plays a key role in the 
pathogenesis of dry eye in type2 diabetic patients.And meibomian gland dysfunction 
were earlier than diabetic retinopathy.Therefore, the examination and evaluation of 
meibomian gland function is very important in the early diagnosis and treatment of 
diabetes-related dry eye. 
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1.1  睑板腺与睑板腺功能障碍的研究 
1.1.1  睑板腺的解剖与生理 
古希腊人 Galen 早在公元 200 年就记述有睑板腺的存在[1]。而直到 1666 年才
由德国著名的解剖与生理学家 Heinrich Meibom 对这一特殊的皮脂腺体进行详细
的描述说明[2]。此后学者 Korb 和 Henriquez 建议用睑板腺(meibomian glands)正式

































































































而实际上许多睑板腺疾病与炎症并无关系[30]。而直到 1982 年才由 Gutgesell 首次







MGD 及阻塞型 MGD，其中阻塞型 MGD 又可进一步细分为瘢痕性 MGD 与非瘢




































在有关 MGD 的流行病学研究显示亚洲人群的 MGD 患病率超过 60%，而欧洲人
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